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(54) HAKOHEMHMK JIA3EPHCHH CMCTEMH JJJIX OBPABOTKM 
BMOJIOrMqECKOfl TKAHM 

(57) Abstract: 

npefljiaraercH ycrpoHCTBO, Koropoe Moxcer 6bitb Hcnonb30BaHo b XHpyprwH. opTone^mt n 
cTOMaTOJiorwH. YcTpoftCTBo o6ecrie™iaer MHHHManBHyio hh Ba3HBHocTB h y/joocTBO npw 
npoBeAeHMH nasepHBix onepamiH. 3th npenMymecrBa ^octh raioTCH 6naronap* 
3aKpenneHHK> BHyTpB HaKOHenHMKa jiaoepHou chctcmbi o6pa6orKii 6noTKaHH 
aKycTHHecicoro npHeMHHKa, KoropBift nanne-rcn npaeMHUKOM HH$opMain«i o coctohhhh 
6nanorHnecKOH TKaHM, hco6xoahmom bjih aocthxchmh onTMuanBHoro pexHMa 
o6pa6oTKH. 1 3.n. $-jibu 2 un. 
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Description [OnHcaHne n3o6pereHHH]: 

M3o6peTeHHe othochtch k mcahuhhckoh tcxhhkc h moxct 6brre> Mcnoni>30BaHo b 
xnpyprMH, oproneAHH h croMaTOJiorMH win o6pa6oTKH mhtkhx h TBepnbix TKaHeft. 

M3BecTeH najcoHeuHHK jia3epH0ix> cKajibnenn, co^epHcamwfl cpe^CTBo ^ocTaBKH 
jia3epHoro HonyMeHHH ro noBcpxHocro o6pa6aTMBaeMoii 6n6TKaHn [1J Ochobhbim 
HCflocTaTKOM jjaHHoro ycTpoficTBa HBJiHercH orcyrcTBHe b H€m MppHrauHOHHoro KaHana, 
a Takate cpejjCTBa, nraBOJiaioiHero onpejjenHTb bhjj o6pa6aTbiBaeMOH TKaHH. 

M3BecreH Taoce jia3epHbiu HaKOHeMHHK pjin 6opManinHbi, KOTopwfl hbuihctch Han6onee 
€jih3khm no TexHHMecKofl cymHOCTH m npwHHT 3a npoTonm [2] 9tot HaKOHetmHK 
coflep^KHT, KpoMe cpe^cTBa flocTaBKH na3epHoro H3nyweHHH, cpe/jCTBO flocTaBKH pp 
noBepxHocTH o6pa6aTbiBaeMofl 6woTKaHM opomaroiueii 3KH^K(xrrH. 

OcHOBHbiM HeB;ocTaTKOM npoTOTMna HBjiHercH orcyrcTBHe b- HeM npneMHHKa 
HH$opMau>iH o coctohhhh o6pa6arbiBaeMOM TKaHH, no3BOJiHK>ii;ero onpe^enHTb ee bur. 

3aflaMa f Ha peuieHwe kotodoh HanpaaneHO H3o6peTeHHe, 3aiaiiotiaeTCH b co3/jaHMH 
ycTpoficTBa, o6ecneMHBaK>mero ynpocTBO npoBe^eHUH jia3epHofi o6pa6orKH 6noTKaHH npw 
oflHOBpeMeHHOM onpe^eneHMH BH^a h coctohhhh o6pa6aTbiBaeMOH 6HOTKaHH» wo, b cbok> 
o*iepe/n>, o6ecnetfMBaer MHHHManbHyio HHBa3HBH0CTb. 

3a#aMa pemaerc5i npn ocyiuecTeneHHH H3o6peTeHHH 3a cuer TexHHwecKoro pe3ynbTaTa, 
oaKjiio^aioiuerocH b with MH3aiui m ycnoBHH npneMa MH^pManHH o coctohhhh 
o6pa6axbiBaeMOM TKaHH. 

texHHMecKHH pe3yjibTaT AocTHraercH tcm, uto BHyrpH HaKOHeuHHKa jia3epHon chctcmbi 
Ann o6pa6oTKH 6HonorHMecKoii TKaHH, coAepacameM cpe^CTBo jjocTaBKH jia3epHoro 
wsnyMeHHH flo noBepxHocTH 6noTKaHH, 3aKpenneH aKycTHMecKHH npneMHHK, bxo/j 

KOTOporO COnpHXCeH C MeCTOM B03,D;eHCTBH5I Ha 6HOTKaHb, TaK HTO COOTHOmeHHe 
paCCTOHHMH OT OIITH MCCKOH OCM Ha BblXOfle HaKOHeWHKa #0 BXOJJHOM nOBepXHOCTH 

aKycTHMecKoro npneMHHKa h paccroHH hh ot noBepxHocTH HaKOHeuHHKa b Mecre ero 
onTHMecKoro Bbixona pp Mecra bo3^€HCtbhh Ha 6woTKaHb Haxo/nrrcH b npe^enax or 1: 5 
AO 4:1. SjieKTpHuecKHH Bbixo^ aKycTHnecKoro npneMHHKa coe/umeH c 6jiokom 
perHcrpauHH nocpe^crBOM 9KpaHMpoBaHHoro Ka6enn. 

B naKOHeuHHKe mohcct co#ep>KaTbCH cpe/jcTBo npcTaBKH opomaiomeM jkhhkocth ro 

nOBepXHOCTH; 6MOTKaHH. 

M3BeCTHO, HTO S^KTHBHOCTb Jia3epHOH o6pa6oTKH 6HOJ!OrHUeCKOH TKaHH c 

o/nioBpeMeHHbiM ooecneijeHHeM iih3koh HHBa3HBHOCTH (creneHH HeKpo3a) 3aBHCHT ot 
AJiHHbi Boniibi h MOHuiocTH jia3epHoro H3nyneHHH, aHepFHH h BpeMCHH na3epHoro 

B03ACMCTBHH H, J\HH HeKOTOpblX BMflOB TKaHH, SCHflKOCTHOrO OpOHieHHH 30HbI na3epHOH 

o6pa6oTKH (cm. nanpHMep, Proceeding of Laser-Tissue Interaction V 24-27, January 
1994, Los Angeles, California, Vol 2134A). 

MccneAOBanHH, npoBefleHHbie afiropoM, noKa3ajiH, hto npn stom Heo6xoflHMa 
o^HOBpeMeHHaH onTHMH3anHH yKa3aHHbix napaMeTpoB jyiH Ka^oro BH/^a 6HOTKaHH. 

MiibiMH cnoBaMM, HeoSxoAHMbi: B03MoatHOCTb Bbi6opa oiiTHManbHbix wiim bohh 
H3nyMciHiH jia3epoB hjih hx cmcch, perHCTpaiui5i npouecca na3epH0H flecTpyKHHM, BH^a h 
cocT05nm« 6noTKaHH h ynpaBJieHHH h/ihhoh BoriHbi, MOiiBHocrbio, 3HeprHeH h BpeMeHeM 
jia3epHoro bo3ACmctbhh , cHcreMa oponieHHH 30hbi jia3epH0H o6pa6pTKH. 

OnTMMH3aU,HH peKHMS o6pa6oTKH B03M0XCHa ripH HanHtlHH CHCTeMbI 06paTH0M CBH3H, 

o6ecneMHBaiomeH ynpaaneHMe napaMerpaMH na3epHoro HsnyMeHHH b 3aBHCHM0CTH ot 
cocroyiHHH h BH/ja o6pa6aTbiBaeMow TKaHH, T.e. hco6xoahm npueMHHK HH^pMaiuiH o 
cocTOHHHH o6pa6aTbiBaeMOH TKaHH, BbixoA Koroporo coe^HHeH c 6noKOM ynpaBneHHH 
napaMeTpahfH na3epiioro H3nyMeHHH. 
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IlpMCMHHKOM MH<I>OpMaUHH O COCTOHHHM o6pa6aTBIBaeMOft TKaHM UOTK^V 6BITB 

aKy(*TiAecKMfi npHCMHMK 3ByKOBoft bojihbi, KOTopan o6pa3yercH b peayjiBTare jiaaepHoro 
paopymeHMH 6noTKaHM. flnn paanwuHBix TKaHeft aMiuiMTy^a aicycTHiiecKOM bojihbi 
paanwuHa (cm. Renso Sallmbeni "Shock wave models keep laser surgeons on target" Opt 
Laser Europe June 1994, p.p. 37-39). 

npu pa3pynieHHH 6noTKaHii Memjjy HauajiOM B03^eflcTBim Jia3epHoro HMnyjiBca h 
noHeneHnew aKycTHuecKoro cHraana HaGmoAaercH BpeMeHHan 3aAep:»uca. BejiHtnma 
stoA 3aAepmKM onpeAenHercH TpeMa 4>aKTopaMn: paccTon HneM ot HcrotmHKa 3Byica, 

KOTOpbIM HBilHeTCH OOJlVMaeMaH nOBepXHOCTb 6HOTKaHM, ^o npHeMHHKfiU 

perncrpupyiomero aKycTwuecKHft HMirynbc; hhtchcmbhoctbio nasepHoro H3jiyneHHH Ha 
noBepxHOCTH o6pa6aTbraaeMoft tk&hh h BenHUHHoil nopora ee paapymeHUH. 

MccneAOBaHHH noKaaann, wo aKycTHHecKnii MMnynbc, B03HHKaionnift npu paapynieHHH 
6MOTKaHH c 6onee hm3khm noporoM Jia3epHoro pa3pynieHHH, HanpuMep AeHTHHa, HMeeT 
MeHunyio BpeMCHRyio aaflepjKKH oTHOCHTenbHo Havana nasepHoro HMiryjifcca, neM 
aKycTHMecKMfl HMnynBC, BOOHHKaiomiift npw paapymemiH TKaim c oonee bbicokhm 
noporoM paapyiueHHH, HanpHMep smejih (cm. G.B. Altshuler, A.V. Belikov, at all 
"Acoustic response of hard dental tissues to pulsed laser action". SPIE VOL 2080. 
Dental Applications of Lasers, 1993, p.p. 97-103). 

TaKiiM o6pa30Mr HfleHTH<j>MKainwi BH^a o6pa6a-rbiBaeMoii TKaHH 3aBMCMT or touhocth 
H3MepeHHH BpeMeHHOfl 3aAep»KH. 

3aKpenneH H e axy cth necKoro npweMHHKa BHyrpn HaKOHenmiKa ocBo6o^aeT 
onepaqnoHHoe none ot AonojiHHTe/iBHBix npMcnocouneHMil, cBOjnrr k MHHHMyMy 
4>nyKTyauHio napaMerpoB npHHHToro aKycrwMecKoro cwraajia h saBMCHMocTB BcnmniHbi 
BpeMeHHoii 3aAepatKH or MaHHiryjiHiniH onepa-ropa, a Taimte 3anmmaeT aHycrwuecKHil 
npHGMHHK ot cnvMaifHBix noBpejKAeHHii. 

noMeiueHMe aKycrwuecKoro npneMHWRa c aneKTpHHecKHM bbixoaom BHyrpB HaKOHemiHKa 
ane^er 3a cooofi HanwuHe b nocneAHeM npoBOAHHKa c tokom. B otom cnynae hco6xoahmo 
o6e3onacHTi> kok nauMeHTa, TaK m onepaTopa ot cnynaHHo bo3mo*chbix sjieKTponiOKOBBix 
DcoAeMCTBMM. KpoMe Toro, Heo6xoAHMa noMexoycroitaHBaH nepeAana bbixoahbdc 
CHraanoB k 6noKy mx perHcrpauwH. noaroMy coeAHHeHHe BBixoAa aKycrMMecKoro 
npneMHHKa c Cjiokom perHcrpauHH BBinonHeno nocpeACTBOM sKpamipoBaHHoro Ka6enn. 

no cseAeHHHM aBTopa coBOKynHocTB wajiomeHHBix b $opMyne H3o6pereHMH npH3HaKOB 
flBjiHercfl hoboh, a camo TexnnnecKoe peiueHwe yAOBneTBopHer KpnTepmo 
"H3o6peTaTejiBCKMft yposeHB". 

Ha <j>nr. 1 cxeMaTMMecKM H3o6paxceH 6ecKOHTaKTHBiw HaKOHeMHHK na3epHoft chctcmbi 
Ann o6pa6oTKM 6noTKaHH; Ha 4>ar. 2 KOHTaKTHBiii HaKOHetmHK. 

BecKoi iTaxTHBiH HaKOHe^HHK ($hi\ 1) coctoht H3 Kopnyca 1, BHyrpH Koroporo 
pacno/iOMceHbi onTHHecKa* cwcTeMa, cocTOHiua* H3 onTHnecKoro Bonoima 2, 
KOJinwMHpyioiAefi hhhsbi 3, nosopoTHoro 3ep K ana 4 h ^KycHpyioiuefl hmhsbi 5. a Tarace 
BOAonpoBOAHiAan T P y6 K a 6 m BO3AyxonpoB0A*iuaH Tpy6Ka 7. AKycTMMecKMii npHeMHHK 8 
3aKpenneH BHyrpw HaKOHeMHHKa xaKHM o6pa30M, mto ero aKycTHtiecKHH bxoa o6pameH k 
Mecry B03AeficTBiiH Ha 6woTKaHB 9 (mctohh HKy aKycrotiecKOH bojihbi), a 3JieKT P MwecKHii 
bwxoa coeAHHen c ojiokom perHcTpauHM 10 nocpeACTBOM SKpaHnposaHHoro Kaoenn U. 
UepeA bxoaom aKycTMMecKoro npneMHHKa 8 Ha noBepxHOCTH HaKOHeHHHKa pacnonoaceHa 
AHa$parMa 12. Pa6oMMM HHcrpyMeHT 13 (bojiokho hjih can^wpoBBifi crepaceHB) 
KOHTaKTHoro HaKOHeuHHKa noKa3aH Ha *Hr.2. n P H pa6ore c hum Mecro bogacmctbhh Ha 
owoTKaHB 9 yAaneHo ot nosepxHocrM HaKOHeTOHKa 6onBnie, hcm npw pa6ore c 

OeCKOHTaKTHBIM HaKOHe^HMKOM. 

MecropacnojioxceHne aKycrwMecKoro npneMHHKa 8 onpeAeneHo H3 cneAWiimx 
coo6paaceHHft. 
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YHHTbiBa*, mto HaMMeHbniee paccTOHHHe ot^ noBepxHocTH HaKOHeMHHKa- n> - MecTa 
B03jxePL&rBi^i Ha 6MOTKaHB 9 Moacer MeHHTboi m jyin paanw^wbix bhhob TKaHefi h 
o6pa6oTKM Kone6neTCH ot 8 t 5 20 mm, a HHaMerp ? $OKycaipyiomefi jiHH3bi 5 pasen 3 mm 
ot, onTMHecKofi och 4>qKycHpyK)ii;ea jiHH3bi 5 no HanpaBjieMHio, nepneH^Hi^HpHOMy aToil 
och. MaKCHMara>Ho B03Mo;rcHoe ynaneHMe aKycTHMecKoro npHeMHHKa 8 ot Mecra 
B03^eficTBMH Ha 6HOTKam> 9 orpaHHHHBaercH cHHaceHHeM MyBCTBHTenBHocTH 6noKa 
perwcrpauMOHHoro aKycTHnecKorp cwrHana h 3KpaHHpoBaHHeM Exo^a aKycTHnecKoro 
npH^MHHKa 8 pyKofl oneparopa h cocTaBjineT 34 mm. YxniTMBaa 4>opMy HaKOHenHHKa. 
ai^CTMtiecKMfi npHeMHHK 8 3aKpenneH nepe^ 6nHxafiniefl k Meciy B03fleHCTBH* Ha 
TKaHB BepiiniHOH ypia H3rH6a Tena HaKOHeraHKa TaK; hto copTHomeHHe paccTOHHH* ot 
onTimecKofi och no bxohhoh nosepxHocTH aKycTHtiecKoro npHeMHHKa 8 h paccroHHHH or 
noBepxHOCTH HaKOHe^HMKa b MecTe ero onTH^ecKoro Bbixona £o Mecra : BcofleficTBHH Ha 
6HOTKaHb» Haxon^iTCH b npe^enax ot 1:5 no 4:1. ' : ; " on '*-■*;■-/ 

MccjienpBaHHH, npoBeneHHbie aBTopoM, noKa3anw, mto npw pacnonoxceHHH aKycTH^ecKoro 
npHeMHHKa b yKa3aHHbix npenenax aKycrHHecKan BOJiHa, o6pa3yio4aHCH npw Jia3epHofi 
aojiHUHH 6h DTK anew, HMeer aMmiHiyny, flocraTOUHyio jyvi perHcrpauHH 
aicycTHMecKHMH npweMHHKaMM, KpoMe Toro, b 3tiix npenenax aMiuiHTyna aKycTHMecKoii 
BQnm>r HeceT MH<l>opMauHio o Twne o6pa6aTbiBaeMOH TKaHH. 

flwa^parMa 12 MoxceT 6mtb BbinonneHa H3 MeTaruiMMecKOM $opMbi hjih nojiHMepHOH 
iuieHKH, pons KOTopsix 3aKJiK>naeTCH b 3amwTe bxodhoh noBepxHocTH aKycTHMecKoro 
npHeMHHKa 8 ot pasneTaiomnxcH wacTHMeK 6noTKaHH 9 h 6pbi3r bohbi, a Taicxce 
HenneTCH pe30Haix>poM aKycTHMecKMX Kone6aHHH. 

npn npaKTHHecKoii peanH3ainiH hskoh eMHHKa b KauecTBe aKycrn MecKoro npneMHHKa 8 
Bbi6paH MHKpo^OH 4>HpMbi Bpionb h K>ep 4138 b KOMimeKce c npenycwiHTeneM 2633 h 
nepexo^HHKOM UA 0160. 

TaKMM o6pa30M, npennaraeMoe ycTpoMCTBo HaKOHeMHHKa 3a cuer coBOKynHocrH 
3a5iBnneMbix npw3H aKOB o6ecneMHBaer mh h h Man bHy k> TpaBMaTHWHocrb npn n poBen^eHHH 
jia3epHow o6pa6oTKH GnojiorHMecKOH TKaHH b coMeTaHHH c ynpocTBOM npoBeneHHH 
o6pa6oTKH. 
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Claims [OopMyjia H3o6peTeHHH J : 

L HaKOHemiHK na3epHOft chctcmbi ajih o6pa6oTKH 6HonoraxiecKoft tkslhh« coflep3Kanmit 
cp^ctbo ^ocTaBKM Jia3epHoro ManyweHHH flo noBepxHOcrn 6noTKaHH, ommasowjiOicx 
TeM, tiTo BHyTpH nero 3aKpenneH aKycTiraecKHft npMCMHHK. bxojj Koroporo conpnaccH c 
MecroM B03^eftcTBHH Ha 6hotk&hb TaK. *rro cooTHomemie paccTOHHua ot onnraecKoft och 

Ha HbDCO^C HaKOHeUHHKa flO BXO£HOft nOBepXHOCTH aKyCTHXieCKOrO npHCMHHKa H 

paccTOHHUH ot noBepxHocra HaKOHCMHHKa b mcctc ero onTBraecKoro BMXO/ja flO MCCTa 
.B03fleftcTBHH Ha 6noTKaHB Haxo^HTCH b npeflenax 1 5 4 1, a sntKTpmccKwA bmxoa 
«ocahhch c 6noKOM periicTpaijim nocpe^cTBOM sKpamipoBaHHoro Ka6cnn. 

2. HaKOHetmnK no n. 1, OTnircaiongri&cH tcm, wo co^epmrr cpe^CTBO jjocraBKH 
opomaiomeit ^h^kocth ro noBepxHOcrn 6hotkhhh. 
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Drayvii}g(s) HJepTexcn]: 




our. 1 
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